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Overview
This group will create a community and research infrastructure for computer
vision and real-time control of autonomous mobile robots (both aerial and
ground). The infrastructure includes four integrated components:
 (1) A Purdue laboratory decorated as miniature cities.
 (2) Simulators that reflect the physical laboratory.

 (3) Programmable aerial robots with the same interface as the simulators.
 (4) Sample solutions for research on artificial intelligence, computer vision,
and robot control for evaluation and comparison.

Team members

https://ri4rover.org/group.html
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https://mediaspace.itap.purdue.edu/media/We
lcome+recording+for+2022+Indiana+STEM+Educ
ation+Conference+/1_apfp0gms
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Introductions
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Competition
Engineering at Purdue
Questions

Vertically Integrated
Projects

Vertically Integrated Projects (VIP)
●

●
●

Program at Purdue allowing students to learn
through hands-on experience
Projects are related to cutting-edge research
topics in engineering
Interdisciplinary projects bringing together
students in different specializations

What is CAM2?
●

●

CAM2 is a Vertically Integrated Project team at
Purdue focusing on computer vision
Ongoing projects related to machine learning,
object detection, and autonomous aerial
vehicles

Introduction to UAVs

What is a UAV?
●

●
●

Unmanned aerial vehicles (UAVs) or drones
are aircraft that do not require a pilot on board
to fly
Unmanned aerial vehicles used today are
controlled by pilots on the ground
They are distinct from airplanes as the pilot is
not on-board

What is an Autonomous UAV?
●

●

●

Autonomous UAV’s are able to fly without a
pilot controlling them on the ground
While UAVs have been used for decades,
autonomy in UAVs is a much newer
development
Autonomous UAV’s require a combination of
new technologies, including low-power
computer vision
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Introduction to
Computer Vision

Computer Vision
●

●
●

●

Computer vision is a field of study that allows
computers to recognize things in images,
similar to the way people do
Facial recognition is one widely used computer
vision algorithm
Examples include the YOLOv3 model, which
detects and labels many types of objects in an
image
Many applications in UAV’s

Object detection with YOLOv3 [jkjung-avt.github.io]

Low Power
Computer Vision
with CAM2

Low-Power Computer Vision
●
●
●

Computer vision is computationally expensive
Larger neural networks can perform more complicated tasks, but become slower
For drones, there is a strong need for neural networks that can accomplish complicated tasks very
quickly

Low Power Computer Vision Techniques
●

●

●

Take existing deep learning networks, and
modify them to be faster with the same
accuracy
Model Pruning
○
Removing unnecessary connections
that do not improve accuracy but do
provide a computational cost
Model Quantization
○
Reduce the precision from layer to layer
as long as it does not reduce overall
accuracy

0.35 14.73
Frames per second before quantization, pruning, and
optimization for hardware

Frames per second after quantization, pruning,
scaling down input, and optimization for hardware

2022
The UAV Chase Challenge

The 2022 UAV Chase Challenge
●

●
●

Competitors will program a drone to be able to follow a car
autonomously through a miniature city
Solutions will be graded on how close they can stay to the
vehicle
This competition aims to encourage development of new,
lower-power computer vision algorithms
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Preparation for
Research and
Developing
Solutions

Preparing for Engineering Research
●
●
●
●

Seek out topics you’re interested in
Stay updated on current breakthroughs in research and topics of interest
Get involved in engineering project teams
Learn to use new technologies
○
Learning a widely used programming language (Python, C) is critical

A3IR-CORE
Advanced Aviation Analytics Institute for Research: A Center of Research Excellence

Associate Professor and Head of the School of Aviation and Transportation
Technology

PhD Student
School of Aviation and
Transportation Technology

PhD Student
School of Aviation and
Transportation Technology

Research Interests
●

●
●

Focused on the collection of aviation data to improve
safety and quality of systems
ADS-B (Automatic Dependent Surveillance
Broadcasting)
Tracking aircraft in airspace
○
Ensuring proper flight paths
○
Encroachment of airspace
○
UAS sightings

AUVSI
●
●
●

Interest in UAS started in 2012
High School teacher helped the group
Did not know much about UAS but knew the
basics
○
Soldering
○
Electronics
○
Basic mechanical properties
○
etc…

Participation Survey (https://bit.ly/336jUnP)

 Spectate (in person or virtual) the competition on April 8&9, 2022
 Student ambassador programs (Twice a semester- Zoom meetings with
students and faculty in AAE, Aviation, ECE, CS, Math
 Other ideas?

Thank you
wzakharov@purdue.edu

